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Water Resources Element

The Water Resources Element of the Talbot CountyZehensive Plan creates a policy framework for
sustaining public drinking water supplies and pecotegy the County’s waterways and riparian ecosystem
by effectively managing point and nonpoint sour@dew pollution. It complies with the requirements
Article 66B of the Annotated Code of Maryland—asdified by Maryland House Bill 1141, passed in
2006.

The Water Resources Element identifies opportuitee manage existing water supplies, wastewater
effluent, and stormwater runoff, in a way that bbaks the needs of the natural environment with the
County’s projected growth, including the growth jeted for the County’s municipalities. In this yva
this Water Resources Element helps to protect abal land regional ecosystem while ensuring clean
drinking water for future generations of Talbot @Gturesidents.

Interjurisdictional Coordination

There are five incorporated municipalities in Tall@ounty. Residents and businesses of four of these
communities (Easton, Oxford, St. Michael's, and pp&) receive public water and/or sewer service
(Queen Anne residents and businesses do not rqueilie water or sewer service). These municipeiti
own and operate all of the County’s public watestegns. Easton, Oxford, and Trappe operate thair ow
wastewater treatment plants.

The municipalities are preparing their own Wates®gces Elements. However, the County recognizes
the importance of interjurisdictional water resagcplanning. This Countywide Water Resources
Element compiles, to the greatest degree posaipl¢p-date data from the municipalities, in order t
coordinate water resources, growth, and land wsepilg. Where possible, the County has also obdiain
data and information on water resources from atjgitCounties, in order to paint the fullest possibl
picture of future impacts to the Choptank, Wye, atiter rivers and streams that form Talbot County’'s
boundaries.

l. Goals

In cooperation with the County’s municipalities, ni@ain a safe and adequate water supply, and
adequate amounts of wastewater treatment capaditydrve projected growth.

Take steps to protect and restore water qualityddo meet water quality regulatory requirements in
the county’s rivers and streams.

[I.  County Projections and Scenarios

A. Watersheds

This Element takes a watershed-based approachalyzamg the impact of future growth on Talbot
County’'s water resources—particularly in relatiomutrients discharged to the County’s streamsdLan
in Talbot County drains to one of seven major vedteds (or “8-digit watersheds,” referring to the
numeric classification system used by the MarylBegartment of the Environment). These watersheds,
shown on Map 1, are: the Eastern Bay, Lower ClesdapBay, Lower Choptank River, Miles River,
Tuckahoe Creek, Upper Choptank River, and Wye River
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B. Population Projections

The Water Resources Element uses Countywide papulgrojections developed by the Maryland
Department of Planning (MDP), shown in Table 1. Sehprojections indicate that County population will
reach approximately 42,100 by the year 2030, amarnncrease of approximately 0.7 percent per year,
or 16 percent overall between 2007 and 2030.

The population projections in Table 1 are intendaty to support the analyses in the Water Resources
Element (as required by the state in HB 1141). UTwainty is concerned that MDP’s population
projections may underestimate development presance future population. The County and its
municipalities have granted at least preliminargrapal for more than 5,500 housing units not actedin

for in MDP’s 2030 projections. Three thousand ugitsne have been approved by the Town of Trappe.
A Development Capacity Analysis conducted by MDBvetd that more than 20,000 new housing units
could eventually be built in the County.

It is understood that some of the “pipeline” (ap@ but unbuilt) units will not be built and occadiby
2030, and that some completed units will not beupiad by full-year residents. However, the nundfer
units in the “pipeline” does cast some doubt onstiage projections. Accordingly, while the data able

1 are used throughout this Element, the Countyjsufation projections should be thoroughly reviewed
and updated as part of a full revision to the 2G0&nprehensive Plan.

Table 1. Population Projections for the Water Resou  rces Element

Year Change, 2007-2030
Annual
2007 2010 2015 2020 2025 2030 Number | Percent |Increase
36,193 37,050 38,600 40,050 41,250 42,100 5,907 16% 0.7%

Sources:
2007: MDP, 2007 Estimates for Maryland’s Jurisdictions
All Other Years: MDP, Projected Total Population for Maryland’s Jurisdictions (Revisions, December 2008).

C. Future Development Scenario

A single future development scenario, based orptpeilation projections described above and the 2005
Comprehensive Plan was carried forward for dedaglealysis this Water Resources Element. Thetinten
of analyzing a single scenario is to evaluate tstasnability of the County's adopted Comprehensive
Plan, and to provide input into the next full reeisof the Comprehensive Plan, which would liketgar

in 2011. For purposes of the nonpoint source lagadinalysis (Section VI), the amount of septic
denitrification was varied, to show the impact teath a program might have on the County’s recegivin
waters.

Because water and sewer service is often measurtedms of Equivalent Dwelling Units, or EDUhe
Water Resources Element uses housing units asakie for its water, sewer, and nonpoint source
pollution analyses. Table 2 shows the projectetershed-level distribution of housing units in the
scenario described above. The projected incre&sg,683 housing units represents an increase
approximately 13 percent. As shown in Table 2 raxmately 70 percent of new housing units would be
built in municipalities (including areas likely tee annexed in the future, based on the County'ssiVat

! An EDU represents the average amount of water ngemhe household, and is also used to calculatdenstial and non-residential (e.g.,
businesses) water demand. In Talbot County, oné &fials to 220 gallons per day (gpd).
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and Sewer Master Plan).A more detailed accounbuof these projections were developed is included in

the Water Resources Element Appendix.

Table 2. Housing Unit Projections by Watershed

2007 2007-2030 Growth

Watersheds Existing 2 | Increment 2030 Total
Eastern Bay 242 85 247
Lower Chesapeake Bay 5 0 5
Lower Choptank River

Easton® 5,224 1,141 6,365

Trappe’ 368 116 443

St. Michaels® 327 5 373

Oxford 963 20 983

Remainder of Watershed 6,077 237 6,314
Miles River

Easton® 896 119 1,015

St. Michaels® 693 91 784

Remainder of Watershed 2,087 119 2,206
Tuckahoe Creek

Queen Anne 48 4 52

Remainder of Watershed 567 103 670
Upper Choptank River

Easton® 506 45 551

Trappe’ 117 336 453

Remainder of Watershed 1,386 185 1,572
Wye River 677 156 833
Total 20,183 2,683 22,866

Notes:

1: Includes the portion of the municipality (including areas likely to be annexed, based on the
Talbot County Water and Sewer Master Plan) that falls within this watershed. For more detail,
please see the Water Resources Element Appendix.

2: Source: Maryland Property View 2007

[ll.  Drinking Water Assessment

This section describes existing conditions and gmted future demand for drinking water in Talbot
County.

A. Public Water Systems

All public and private drinking water in Talbot Qay is obtained from groundwater. Table 3
summarizes water sources and other characterddtitse public drinking water systems in the County.
Map 2 shows the location of these water servicasaas of 2008, as well as the areas that are edptrt
be served within ten years. A more detailed desoripof the aquifers used by these public systems i
included in the Water Resources Element AppendiateMietailed information on existing and proposed
future water service areas can be found in the GauWater and Sewer Master Plan.

Approximately 9,600 dwelling units in Talbot Courflightly less than half of all dwelling units the
County) and a considerable share of businessesveedanking water from municipal public water
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Easton), Martingham, (near St. Michaels), and @laib. These systems are described in Table 3.
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Talbot County does not operate any public watetesys. All public water systems are supplied by
groundwater wells.

Table 3. Public Drinking Water System Characteristi  cs

Water System!  Source Aquifer (number of wells) Sour  ce Concerns / System Issues

Easton Aquia Greensand, Matawan, Magothy (6) |Elevated arsenic levels
Oxford Area Aquia Greensand (2) Elevated arsenic levels
St. Michaels Aquia Greensand (2) Elevated arsenic levels

Trappe Area Piney Point (2)

System size limitations, leakage.

Claiborne Aquia Greensand (2) .
Elevated arsenic levels

Hyde Park Aquia Greensand (1), Federalsburg (1) Elevated arsenic levels

Martingham Aquia Greensand (2) Elevated arsenic levels

Source: 2002 Talbot County Water and Sewer Master Plan

Table 4 shows existing drinking water demand arslesy capacity, while Table 5 shows the projected
water supplies, demands, surpluses and deficithése water systems under each of the three sagnar
described above.

Table 4. Public Drinking Water System Demand and Ca  pacity, 2007
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Existing Water MGD? 3.40 0.32 0.57 0.49 0.26 0.25 0.43
Production® EDU’ 13,600 1,300 2,296 1,960 104 100 172
Demand, 2007 MGD 1.68 0.27 0.13 0.13 0.15 0.25 0.43
EDU 6,704 1,080 512 500 60 100 172
Net Available MGD 1.72 0.06 0.44 0.37 0.11 0 0
Capacity, 2007 | EDU 6,896 220 1,784 1,460 44 0 0

Notes:

1: Indicates the more restrictive of either MDE’s groundwater appropriations permit or the system’s design capacity.

2: MGD = Million Gallons per Day;

3: EDU = An Equivalent Dwelling Unit (EDU), equal to 220 gpd. This figure represents the average amount of water used by one
household, and is also used to calculate residential and non-residential (e.g., businesses) water demand.

Source: 2002 Talbot County Water and Sewer Master Plan; municipalities

All of the major public water systems in the Couhigve available capacity to support some additional
growth and development, and all of these systemmsscgport projected growth through 2030. St.
Michaels would essentially reach its capacity b@0while the Easton, Oxford, and Trappe Systems
have considerable available capacity beyond 2030.
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Table 5. Public Water System Demand and Capacity, 2 030 (Major Systems Only)
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System Capacity, 2030* MGD 3.40 0.32 0.57 0.49
EDU 13,600 1,300 2,296 1,960
Demand, 2007 MGD 1.68 0.27 0.13 0.13
EDU 6,704 1,080 512 500
Projected New Residential Demand, 2008-30 MGD 0.33 0.02 <0.01 0.11
EDU 1,305 96 20 452
Projected New Non-residential Demand, 2008-30° MGD .05 <001 0 0.02
EDU 196 14 0 68
New Demand from System Extensions® MGD 0.07 0.01 <0.01 0.01
EDU 276 52 31 45
Total Projected New Demand, 2008-30 MGD 0.44 0.04 0.01 0.14
EDU 1,776 162 51 564
Total Demand, 2030 MGD 2.12 0.31 0.14 0.27
EDU 8,480 1,242 563 1,064
Net Available Capacity, 2030 MGD 1.28 0.01 0.43 0.22
EDU 5,120 58 1,733 896

Notes:

1: Incorporates all ongoing or planned capacity upgrades.

2: Estimated. Assumes that new nonresidential development in Towns is 15% of residential development, based on existing
(2007) ratios of nonresidential EDUs to residential EDUs in Towns.

3: Source: Maryland Property View 2007 and Talbot County Water and Sewer Master Plan. Based on acreage of active non-
residential properties, using 0.892 EDU per acre, the default value in the MDE nonpoint source model.

B. Other Water Use

In 2002, there were 329 active groundwater appatipri permits in Talbot County, drawing a daily
average of 6.4 MGD. All residential units and besises in Talbot County outside of the above public
water systems rely on individual or community well¥hese wells are drilled in a variety of water-
bearing formations, particularly the Columbia (arrficial aquifer), Miocene (typically the Calvert
formation), Piney Point, and Aquia aquiféfs.

Table 6 shows the distribution of Countywide watse in 2000. Although not a precise representation
current water use, Table 6 does highlight the Cgsniajor water users: public systems, private
residential users, and agricultural irrigation. eThemainder of this section discusses those major
categories of non-public water users in greatexidet

2 Source: MGS. 2005. Hydrogeology of the CoastahPAauifer System in Queen Anne's and Talbot CastiAccessed at
http://www.mgs.md.gov/hydro/gatalsum.html
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Table 6. Freshwater Withdrawals in Talbot County, 2 000

Total Withdrawals (MGD) Percent of County

Type of Withdrawal Surface Water Groundwater Total Withdrawals

Commercial 0 0.36 0.36 6%
Industrial 0 0.64 0.64 11%
Mining 0 0.01 0.01 <1%
Livestock Watering 0.03 0.21 0.24 4%
Aquaculture 0 0.01 0.01 <1%
Irrigation 0.40 0.44 0.84 14%
Residential self-supplied 0 1.58 1.58 26%
Public Supply 0 2.32 2.32 39%
Total 0.43 5.57 6.00 100%

Source: USGS MD-DE-DE Water Science Center http://md.water.usgs.gov/freshwater/withdrawals/

Private Residential Wells

Approximately 10,500 residential units in Talbotudty rely on individual wells (or, in a few casexk

as mobile home parks, community wells) for drinkiwgter supply, as do most businesses in rural
portions of the County. These residential and so@hmercial uses accounted for approximately 1.58
MGD of groundwater withdrawal in 2000. Private desitial wells typically draw water from the
Miocene, Piney Point, and Aquia aquifers. The PiReint aquifer is most frequently used in the wast
and southern portions of the County, while the Againd Miocene aquifers are most frequently used in
the central portion of the County. Some olderdesces, particularly in the northern and eastertiqns

of the County, continue to draw from the Columltsiar{icial) aquifer.

Major Commercial and Industrial Users

As shown in Table 6, commercial and industrial \atiéis outside of municipal systems account for
approximately one-fifth of all water used in Tall&unty. The largest concentrations of such wager
are found in Cordova (including the Allen Familydels facility), and in areas adjacent to (and scleedu
to receive future public water service from) Eastomd Trappe. The majority of non-municipal
commercial/industrial water use is scattered thhoug the County’s rural areas, typically along Ub 5
and other major roads.

Agricultural Water Users

As is the case throughout the Eastern Shore, T&ointy’'s farmers employ irrigation using surface
water and groundwater. Irrigation is most freqiyensed in areas to the south and east of Eaduwost
surface water used for irrigation is drawn from Halwoe Creek. Groundwater for irrigation is gergral
drawn from the surficial aquifer.

C. Issues and Discussion — Water

Groundwater Recharge

Talbot County’s public and private water users drdrinking water from several major confined
groundwater aquifers, many of which (particulahg Aquia and Piney Point) are widely used throughou
the Eastern Shore. The capacity of these confagedfers is increasingly strained by new developgmen
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throughout the Delmarva Peninsula. The US Geaddd@ociety (USGS) reports that “withdrawals from
Maryland Coastal Plain aquifers have caused gravates levels in confined aquifers to decline bysten
to hundreds of feet from their original levels. nioued water-level declines could affect the Ibagn
sustainability of ground-water resources in agtioall areas of the Eastern Shofelh most cases, the
recharge areas for these aquifers (particularlyPiney Point and Aquia), are not necessarily foomdhe
Eastern Shore.

Groundwater and surface water resources are alkedi Water from surficial aquifers can comprise a
significant amount of the base flow of streams awers. While groundwater withdrawn through weés i
typically returned to the ground or surface vianp@ource discharges, septic systems, and absorgitio
runoff from outdoor water uses (such as waterinfpehs), large withdrawals can potentially impdu t
quality and quantity of flows in nearby surface evatodies.

There exists no comprehensive study of the wataribg formations used by Talbot County residents
and businesses. Individual (e.g., project-specifjyundwater studies do not take into account the
cumulative impacts of heavy demand on the Aquia aetfer formations from both the Eastern and
Western Shore. In addition, the Water Balance oulogy recommended byodels and Guidelines

#26 (the state’s official guidance for preparatiorilé Water Resources Element) is not applicabléer
Coastal Plain. Thus, while the County understatidg its groundwater supplies are limited and
declining, there is no reliable measure of watepguagainst which to compare current and espgciall
projected water demands.

MDE, the Maryland Geological Survey (MGS), and tf& Geological Survey (USGS) have begun work
on a Coastal Plain Aquifer Study, but that studyamms incomplete. The County should use the dada a
recommendations of the Coastal Plain Aquifer S{aaze completed) to shape its own water use pslicie
and ordinances. However, the County also recogrtize need for and supports the development of
broader regional water policies to protect alreschrce resources.

For purposes of this Water Resources Element @aldrg specific evidence to the contrary), this gvat
Resources Element presumes that the MDE groundveatenit issued for each public drinking water
system reflects the maximum safe yield of the aj(8) used by that system.

Water Quality

Elevated levels of naturally-occurring arsenic kmewn to be present in the Aquia aquifer, the prima
aquifer used by the County’s public drinking wasgstems. Treatment of water to remove arsenic is
costly for public utilities. Saltwwater intrusian the Aquia is a known problem on Kent Island (in
Queen Anne’s County), and may also be a concecoastal areas of Talbot County. This problem will
only increase as the aquifer is drawn down.

In addition to these concerns about water quatitthe Aquia, individual wells in the surficial atgn are
at risk for elevated nitrate levels due to crosstamination from failing or inadequate septic sysgor
agricultural fertilizer.

% Source: USGS. 2006. Sustainability of the Grouratat/Resources in the Atlantic Coastal Plain ofyiéard. USGS Fact Sheet 2006-3009
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Groundwater Protection

The Talbot County Groundwater Protection Plan (GRB$ developed in 1987, and identifies areas
where septic systems may be allowed. The GPP listtad the design criteria and construction
requirements for all septic systems, and divides Gounty into two management areas. Management
Area A designates areas that require maximum prote®f shallow groundwater aquifers, while
Management Area B designates areas where the exjuded for septic system disposal are separated
from drinking water aquifers.

The GPP is adopted as an appendix to the Countg®eMand Sewer Master Plan, and is enforced by the
Talbot County Health Department. An excerpt of @eP describing the two Management Areas in
Talbot County is included in the Water Resourcesrteint Appendix.

Water Conservation

The County and its municipalities actively implerméhe Maryland Water Conservation Plumbing
Fixtures Act (MWCPFA), which requires that new phing fixtures sold or installed as part of new
construction are designed to conserve water. ditiad, the Water and Sewer Master Plan enumerates
several benefits of water conservation, and engmgravater conservation as an official policy. The
County and its municipalities actively encourageenvaonservation through education and water use
monitoring.

Potential New Water Supplies

Water supplies appear adequate to support projesreelopment within municipalities (through 2030),
but the longer-term picture is less clear, paréidylgiven the scarce nature of groundwater ressuon
the Eastern Shore. To accommodate long term grahghCounty and its municipalities should begin to
investigate the feasibility of other sources ofmlmg water, including different aquifers and seda
water bodies.

Although not widely used for water supply, the Madm, Patapsco, and Upper and Lower Patuxent
formations are present under Talbot County. TheTof Easton draws some of its water from the
Matawan, while the other aquifers listed above rmoewidely used for water supply.More detailed
investigation is necessary to determine whether wiiager in these aquifers is of sufficient quality
(particularly with relation to hardness, dissohgsdids, and iron) and can produced in sufficierdrgity

for human consumption. The aquifers listed abdge accur at significantly greater depths than the
Aquia and Piney Point, adding to the cost of wkllsnew development (or new wells to serve existing
systems).

Surface water impoundments are not currently usedlfinking water in Talbot County. Although the
County has access to the Choptank and other meed®grad rivers, preparing surface water for public
consumption can also be costly and difficult. @fllthe County’s major rivers are impaired by nuttse

and several are also impaired by a variety of gediutants, including biological material, bacgerand
sediments. Surface water cannot be ruled outpadeantial new source of drinking water, and shdagd
included in any comprehensive study of new drinkirgger sources. However, the County acknowledges
that surface water will not likely be the preferrezlv source.

4 Source: MGS. 2005. Hydrogeology of the CoastahPauifer System in Queen Anne's and Talbot CemtiAccessed at
http://www.mgs.md.gov/hydro/gatalsum.html
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To address concerns about water supplies, many |dMalycounties have begun to investigate the
feasibility of withdrawing and treating brackisldal waters for public water supplies. The deszéition
technology necessary for such systems is expeaside@nergy-intensive. However, it should alsolreot
ruled out over the very long term.

IV. Wastewater Assessment

This section describes existing conditions andqated future demand for public wastewater treatment
capacity in Talbot County.

A. Public Sewer Systems

Approximately 10,500 dwelling units in Talbot Cowrgslightly more than half of all dwelling units the
County) and a considerable share of businessefadge wastewater to one of the nine County,
municipal, or private (community) wastewater treamtplants (WWTP) described in Table 7. Map 3
shows the location of public sewer service areasf 2008 (the most recent year for which mapping is
available), as well as the areas that are expé¢atied served within ten years.

Table 7. Public Sewer System Characteristics

Wastewater Discharge Location Treatment Planned/Potential Upgrades or
Treatment Plant (Watershed) Technology Expansions

Public Systems

Chesapeake Bay

Region V (Tilghman) (Lower Chesapeake)

Lagoons Potential upgrade/expansion

Enhanced Nutrient | Service to additional areas around

Easton Upper Choptank River Removal (ENR) Easton

Town Creek Potential phosphorus upgrade,

Oxford (Lower Choptank River) Lagoons relocated discharge point.
. . . Likely upgrade/expansion of
Trappe (Lfo-lv;rearpgﬁocr;ii River) Efﬁgﬁl (gkltg)e nt existing WWTP and/or construction
P of new WWTP.
Region Il (St. . .
Michaels) Miles River ENR None planned

Private/Community Systems

Onsite Bermed

Hyde Park Infiltration Pond Repairs to failed infiltration pond.

Martingham _ngoo_ns and spray Flow _tempora_rlly diverted to Region
irrigation [l during repair/upgrade.

Preserve at Wye Mills | Onsite Spray Irrigation | BNR None planned

Source: 2002 Talbot County Water and Sewer Master Plan

Talbot County owns and operates two public WWTR=ié V and Region Il. The Region V system
serves Tilghman Island. Region Il serves the ToWBt. Michaels, as well as the Rio Vista, RoyakQOa
Newcomb, Bellevue, Tunis Mills, Unionville, and Guggville areas in the western portion of the County
Table 8 shows existing public sewer system demartl system capacity, while Table 9 shows the
projected public sewer supplies, demands, surpklusasleficits for these wastewater systems in 2030.
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As of 2009, effluent from the Martingham system wexraporarily being diverted to the Region Il fagili
while repairs and upgrades to the Martingham systesmade. (These flows are not included in T@ple
which is intended to convey standard operating dels@and capacity).

All of the County’s major public sewer systems haailable capacity to support some additional
growth and development. The Region V and Trappea AMNTPs do not appear to have adequate
capacity to accommodate projected growth througB020 This is especially true in Trappe, where
development of up to 3,000 new housing units caddur on approximately 1,200 acres of recently
annexed land (this Element assumes that a portian-ntt all—of that potential development would

occur by 2030).

Table 8. Public Sewer System Demand and Capacity, 2 007
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System Capacity, 2030* MGD 0.66 0.15 4.00 0.10 0.22
EDU 2,640 600 16,000 416 880
Average Daily Flow, 2007 MGD 0.37 0.09 2.61 0.09 0.20
EDU 1,460 368 10,440 360 800
Projected New Residential MGD 0.02 0 0.33 <0.01 0.11
Demand, 2030 EDU 96 0 1,305 20 452
Projected New Non- MGD <0.01 0 0.05 <0.01 0.02
Residential Demand, 2030° EDU 14 0 196 3 68
Dormant Allocations, Demand MGD 0.13 0.06 0.02 0 0
from System Extensions® EDU 538 256 76 0 0
Total Projected New Demand, MGD 0.16 0.06 0.39 <0.01 0.13
2008-2030 EDU 648 256 1,577 23 520
Total Demand, 2030 MGD 0.53 0.16 3.00 0.10 0.33
EDU 2,108 624 12,017 383 1,320
Net Available Capacity, MGD 0.13 (0.01) 1.00 <0.01 (0.112)
2030 EDU 532 (24) 3,983 33 (440)

Notes:

1: Incorporates all ongoing or planned capacity upgrades.
2: Estimated. Assumes that new nonresidential development in Towns is 15% of residential development. See note in Table 5.
3: Source: Maryland Property View 2007 and Talbot County Water and Sewer Master Plan. Based on acreage of active non-

residential properties, using 0.892 EDU per acre, the default value in the MDE nonpoint source model.
4: Assumes that effluent from the Hyde Park system will eventually be directed to the Easton WWTP.

B. Nutrient Discharges and Assimilative Capacity

Nitrogen and phosphorus (more generally referregistonutrients”) from WWTPs and from stormwater

and other “non-point sources” are the primary dbaotors to degraded water quality in the Chesapeake
Bay and its tributaries. As a result of Marylangarticipation in the Chesapeake Bay 2000 Agreement
and resulting state policies designed to help restioe Bay, water and sewer planning must take into
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account the “assimilative capacity” of a receivimgdy of water—the mass of nutrients that the stream
can receive while still maintaining acceptable wajeality. This section describes the key limits o
assimilative capacity as they apply to the Courty&/TPs.

TMDL

One measure of assimilative capacity is the Totakikhum Daily Load (TMDL), a series of calculations
required by the Clean Water Act. A TMDL is the rnmaxm amount of pollutant that a water body, such
as a river or a lake, can receive without impairingter quality. Water bodies are classified as
“impaired” when they are too polluted or otherwibegraded to support their designated and existing
uses. The TMDL is typically expressed as sepatigtharge limits from point sources such as WWTPs,
as well as non-point sources such as stormwaitagricultural runoff.

The impaired waters list is called the 303(d) lishmed after the section in the Act that estalbdishe
TMDLs. All of Talbot County's 8-digit watershedseaimpaired for nutrients (nitrogen and/or
phosphorus). However, completed nutrient TMDLsrareavailable for any of these watersheds

Point Source Caps

To address nutrient loads from point sources ssScCWW/TPs, the state has established Chesapeake Bay
Tributary Strategy point source caps. These capsiamerical limits on the amount of nitrogen and
phosphorus that WWTPs can discharge to the Bayitartdibutaries (expressed as pounds per year of
nitrogen and phosphorus). Nitrogen and phosphpoist source caps have been established for the
Region Il and Easton WWTPs. A phosphorous capbleas established for the Trappe WWTP and a
nitrogen cap has been established for the OxfordTWW

Point Source Discharges

Table 10 lists these nutrient caps, as well astiegisand projected future nutrient discharges for t
County’s major WWTPs. This Water Resources Elenasdumes that by 2030, the Region V and
Oxford WWTPs will both be upgraded to BNR techngiognd that the Trappe WWTP would be
upgraded to ENR. Such upgrades are not yet plarmedvill likely be necessary to support projected
growth.

Upgrade of the Region V WWTP would trigger the bishment of a nutrient cap for that facility. As
shown in Table 10, the default cap for minor féieit (those that discharge less than 0.5 MGD)18@®,
Ibs/year of nitrogen and 457 Ibs/year phosphorlispagh MDE’s discharge permit may reflect a lower
cap, based on the agency’s site-specific analybie Region V facility may need to go beyond BNR or
consider alternative effluent disposal methods (selew) to meet the phosphorus cap. A similar
situation may exist for the upgraded Oxford WWT P26y0.

Even with ENR upgrades, it appears that the TrapgpéTP will not be able to meet the very stringent
phosphorus cap imposed by the TMDL for La Trappeek+the WWTP’s current discharge point. In
evaluating WWTP upgrades and expansions to accoeu@marew growth, the Town of Trappe may
therefore need to consider relocation of its olffgle, or alternative effluent disposal methods.

® A phosphorus TMDL has been completed for a portibha Trappe Creek—a tributary of the Lower Choyit&iver—which impacts the
Trappe WWTP. However, the TMDL for the Lower Chait River as a whole has not been completed.
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The Region Il and Easton WWTPs have adequate eitragd phosphorus discharge capacity to support
projected growth through 2030 and beyond.

Table 10. Projected Point Source Nutrient Discharge s, 2030

5

Region Il Region V  Easton Oxford Trappe

o ) ) TN' 5,000 5,000 23,800 4,900 4,900
Existing Nutrient Loads 1

TP 603 1,700 2,400 1,600 183

) ) 3 TN 8,040 6,100 48,729 5,621 6,100

Likely Nutrient Caps, 2030

TP 603 457 3,655 457 183

Projected ADF, 2030 MGD 0.53 0.16 3.00 0.10 0.33

Assumed Treatment Technology, 2030 ENR BNR ENR BNR ENR

Estimated Nutrient Discharges, 2030* N 4,810 3,794 27415 2,330 8,029

TP 481 948 2,742 583 301

Remainina Discharae Capacit TN 3,230 2,306 21,314 3,291  (1,929)

9 ge ~apaciy P 122 (491) 913  (126)  (118)

Notes:

1: TN = Total Nitrogen (lbs/year); TP = Total Phosphorus (Ibs/year)

2: Sources:

Region Il and Easton: MDE's ENR Fact Sheets (http://www.mde.state.md.us/Water/CBWRF/pop_up/enr_status_map.asp); Trappe
based on TMDL for La Trappe Creek. All others approximated based on 2007 ADF, 18 mg/L TN, and 6 mg/L TP, or 8 mg/L TN and
2 mg/L TP for BNR facilities.

3: Sources:

Region Il and Easton: MDE's ENR Fact Sheets (http://www.mde.state.md.us/Water/CBWRF/pop_up/enr_status_map.asp); Trappe
based on limit set by TMDL for La Trappe Creek. All other caps reflect MDE's baseline for minor WWTPs, after BNR upgrade.
Actual caps may be lower.

4: Assumes discharge concentrations of 3 mg/L TN and 0.3 mg/L TP for ENR; 8 mg/L TN and 2 mg/L TP for BNR

5: Assumes that the Hyde Park system will be connected to the Easton system by 2030

Antidegradation

Maryland’s antidegradation policy significantly lt® new discharge permits that would degrade water
quality in Tier 1l (high quality) waters, as defohéy the US Environmental Protection Agency (EPA)
(MDE 2008). In these areas, new nutrient discteaig be permitted, as long as they do not degrade
existing water quality. Maryland does not have wayers designated for Tier 1, but Talbot Couhts

four stretches of Tier Il waters, as shown in Mappdrtions of Highfield Creek, Jadwins Creek, Kings
Creek, and Skipton Creek. None of the WWTPs ligteiable 7 discharge to Tier Il waters.

C. Alternative Wastewater Disposal Options

A number of other opportunities exist to protectlamprove water quality while still accommodating
projected growth and development. This sectionrsanzes key concepts that the County and its
municipalities may wish to consider.

Land Application of Treated Wastewater

The application of treated wastewater effluent aiyeto the soil can allow pollutants to be absarbe
before the effluent reaches receiving streams. aySprrigation is the most common form of land
application, although other options (such as dripgation or subsurface discharge) can also be
considered. Spray irrigation is already used asposal method for the Martingham and Preserve at
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Wye Mills systems, and may be appropriate for lapgéblic systems in addition to, or instead of poin
source outfalls.

Queen Anne's Co

Caroline Co.

Dorchester Caol

N MR

MAP 4: High Quality (Tier Il) Waters in Talbot Coun ty
Source: MDE, http://www.mde.state.md.us/assets/document/hb1141/talbot/Talbot County.pdf
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The Preliminary Spray Irrigation Site Capacity Estte tool provided ilModels and Guidelines #26, the
state’s guidance document for the preparation ef \Water Resources Element, was used to analyze
opportunities for spray irrigation in Talbot CounBased on this analysis, more than 53,000 acriendf

are suitable for more detailed investigation tcedmine suitability for land application. Factorgk as
slope, soil depth and granularity, water table kdetd behavior, and buffers from streams and dpeelo
areas are important in determining true suitabflity

Beyond soil and water table characteristics, ottmgrortant considerations for land application imgu
storage and seasonal restrictions. Land applicadigstems typically require large storage lagoons
capable of holding several months’ worth of effluerLand application may not be permitted during
winter months, when frozen soil cannot accept efftuor during other months when water tables rise.
Any future land application system would likely paired with the nearby surface discharge to maxamiz
system capacity without exceeding nutrient capEMDLS.

Those caveats notwithstanding, there does appdag &n opportunity for public wastewater systems to
utilize land application as an alternative or erdsanent to surface water discharge. Based on the
potential deficiencies identified in Table 10, asllvas its proximity to soils with appropriate drage
characteristics, the Trappe WWTP is the most likelgdidate system for spray irrigation.

Tertiary Treatment Wetlands

In this system, effluent is treated at a WWTP @itBNR or ENR) and then discharged into a series of
constructed, vegetated (typically, forested) wettanThese wetlands purify the effluent to the point
where the eventual discharge is essentially freedfients and other pollutants. The best-known
application of this technology occurs in Claytonu@ty, Georgia. In this system (which treats 9.3iamil
gallons of wastewater per day), the wetland-treaféident is pure enough to be used for drinkingena

Other smaller applications of tertiary treatmenttlarels can be found throughout Maryland. These
facilities are typically used at schools and othmstitutional uses. Implementation of such a facil
would depend heavily on soil characteristics amegiotonditions.

Wastewater Reuse

In some cases, treated wastewater effluent carsée to recharge groundwater aquifers. As withaerti
treatment wetlands, effluent is treated to potgblebetter) standards before being injected int® th
aquifer. One such large-scale system is in plac®range County, Californialn that system, treated
effluent is used not only to recharge the aquiéed(to provide some drinking water as a result) atso

to halt and even reverse saltwater intrusion frdre Pacific Ocean into the aquifer. Given the
documented drops in aquifer levels on the Easthores and the presence of saltwater intrusion meso
areas (notably the Aquia aquifer on Kent Islantis approach may have merit in Talbot County, and
particularly for the Aquia aquifer. The County slbwork with MDE to investigate the feasibility of
such a system.

® Please see the Water Resources Element Appendixrfoer detail on this calculation.
" For more information, seetp://www.ccwal.com/operations/water.reclamatispa
8 For more information, seetp://www.gwrsystem.com/
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Nutrient Trading

Under the state’s Policy for Nutrient Cap Managenzeml Trading, one of the County’s WWTPs could
agree to forego a certain amount of developmeeiahange for payment, and then send or “trade” that
excess treatment capacity to another WWTP on tisteBaShore in need of capacity. The receiving
WWTP would then be allowed to expand beyond itgenir permitted capacity, provided that such
expansion does not exacerbate existing water guadfiairments or violate TMDL requirements.

With a large existing and projected capacity swepthe Easton WWTP is best able to take advanthge o
this system, although the need to do so is lessinemiven the County’s and Easton’s emphasis on
concentrating growth in and around existing pubécvices.

WWTPs with ENR technology may also be able to egpheir facilities by accepting effluent from other
WWTPs without BNR or ENR technology, and then byrirgg those WWTPs and their outfalls. For
example, it is likely that the Hyde Park WWTP mighientually be retired, with flows from the
community diverted to the nearby Easton collecggatem. Although the cost of sewer infrastructure
(specifically new pipes) is considerable, such rageanents may be desirable to address future nutrien
cap issues at the Region V and Oxford WWTPs.

In addition, MDE and the Maryland Department of iggiture (MDA) are developing guidelines that
would allow trades between nonpoint sources (sschgaiculture) and point sources. The County should
work with the municipalities to identify and pritzie areas of failing septic systems and other aonp
source pollution “hot spots” for potential inclusim any trading system.

V.  Programmatic Assessment of Nonpoint Source Polic ies

Nonpoint sources of nutrient pollution include agfiural run off, erosion and sediment from
development, stormwater runoff from roads, atmosptaeposition, and any other source other than an
outfall pipe. These sources are called nonpoicabsge they involve widely dispersed activities, and
hence are difficult to measure. All non-point smg of pollution eventually reach the waters of the
Chesapeake Bay unless filtered or retained by straetural or nonstructural technique.

Various technologies reduce nutrients from agrnoalt and developed lands. Nutrient reduction
technologies for nonpoint source pollution are gelhe referred to as "Best Management Practices”
(BMPs). Examples of these technologies includenahivaste storage, agricultural nutrient management
planning, stormwater settling ponds, and erosiarirots. Natural controls or “low-impact developrhen
techniques are extremely effective in reducing #reount of pollutants that reach waterways.
Woodlands and wetlands release fewer nutrientstiveday than any other land use. For these reason
forests, grasslands, and wetlands are criticalegioring and maintaining the health of the aquatic
environment.

This section characterizes the policies and praesdin place to manage nonpoint source pollution in
Talbot County.

A. Maryland Stormwater Design Manual

The 2000 Maryland Stormwater Design Manual, Voluhé&sll is incorporated by reference into the
Talbot County Code, and serves as the official gfiaal stormwater methods, principles, and practices

® Information available atttp://www.mde.state.md.us/Water/nutrientcap.asp
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The 2007 Maryland Stormwater Management Act mamsdatéstantial revision of the Stormwater
Design Manual. The most notable provision of th@2Act is the requirement that new development use
Environmentally Sensitive Design (ESD) techniquekich are intended to “maintain pre-development
runoff characteristics” on the site. ESD emphasizes the minimization and treatmerstaimwater on
each parcel through a variety of small-scale teples that mimic natural stormwater absorption and
dispersal processes.

As of early 2009, the revised Maryland StormwatesiBn Manual and accompanying model regulations
are available in draft form. The County should sevits Stormwater Management Ordinance to
incorporate the forthcoming revision of the MarylaBtormwater Design Manual and other enhanced
stormwater management policies recommended by MiDEuant to the Stormwater Management Act of
2007.

B. Other Nonpoint Source Management Policies and Co  nsiderations

Septic Denitrification. As of 2009, approximately 75 residential and caroial septic systems in
Talbot County had denitrification units. The Coutgpartment of Public Works’ objective is to retrof
approximately 100 existing systems per year wititdéication units, utilizing the state’s Bay
Restoration Fund. The County does not currentiypire denitrification units for new septic systernst
may wish to consider such requirements, particulanl the Chesapeake Bay Critical Area, where
nutrients and other pollutants are more easilystratbed to receiving waters.

Scenario 1 for the nonpoint source analysis (Secl) assumes that half of all new rural (i.e., not
connected to a public sewer system) residentialcamaimercial development will utilize denitrificatio
units, and that denitrification retrofits will contie at the pace of 100 per year through 2030hoaigh
not explicitly a goal of the County’s existing Corapensive Plan, this level of implementation is
reasonably foreseeable in the next two decades.

Stormwater Retrofits. Stormwater retrofits can help to reduce nonpsairce pollution, particularly in
more densely developed areas. The County shoaitdifg locations where such retrofits could address
concentrations of nonpoint source pollution (“hgiots™), or where retrofits can help to protect
environmentally sensitive areas. Future retrofitds and implementation activities should be tadéd
these priority areas.

Sedimentation and Erosion. Sedimentation and other impacts resulting fromstwction activity, and
increased stormwater flows to streams and rivem fdevelopment are also a potential threat to water
guality. Most new non-agricultural developmentTialbot County requires a sedimentation and erosion
control plan.

Open Section Roads. Outside of towns and populated areas where pettesacilities are a priority,
new roads in the County should continue to be dpesl with open sections (i.e., without curb and
gutter), to better disperse stormwater.

1% Source: MDEhttp://www.mde.state.md.us/assets/document/act%20a%20state%20perspective. pdf
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VI.  Total Nutrient Loads and Assimilative Capacity

Nutrient loads from point sources (WWTPs), stormematand other nonpoint sources are major
contributors to degraded water quality in the Ches&e Bay and its tributaries. This section evalia
existing and projected point and nonpoint sourdkipon loads.

A. Nonpoint Source Nutrient Loading

Table 11 shows the estimated existing and futurgaoimt source loading (nitrogen and phosphorus) in
each 8-digit watershed in Talbot County.

The County’s 2005 Comprehensive Plan is due toebewed in 2011. The County feels that this full
Comprehensive Plan review is the appropriate plaa®nsider alternative land use scenarios, white t
Water Resources Element should characterize thadtspf the current Plan (as expressed by zonidg an
municipal growth). In the interim, the County doessh to understand the impacts that septic
denitrification policies would have on nonpoint szipollution.

Table 11: Current and Projected Future Nonpoint Sou  rce Loading *

(all data in Ibs/year) Existing TN?

— AN )

2 2 2

®© [ @

< < 8 TP Al
Watershed TN TP A A a Scenarios
Eastern Bay 32512 2,607 | 19,836 19,840 4 1,746
Lower Chesapeake Bay 217 5 161 161 0 4
Lower Choptank River 797,621 | 64,715 | 496,799 497,755 956 43,220
Miles River 300,995 = 25358 | 194,995 195777 782 16,957
Tuckahoe Creek 194,445 | 16,429 | 114,924 115305 381 11,065
Upper Choptank River 410,001 | 34,004 245315 246204 889 22,934
Wye River 246,323 20,830 137,268 137,648 380 14,015
Total Nonpoint Source | 1.991,113 | 164,039 | 1,209,299 | 1,212,690 | 3,391 109,941

Notes:
1: Includes septic systems.

2: Septic assumptions for Scenario 1: 50% of new residential and nonresidential development uses denitrification, plus 2,100
EDU of retrofits for denitrification (100 per year from 2009 through 2030). Septic assumptions for Scenario 2: 2,100 EDU of
retrofits only.

The nonpoint source loadings in Table 11 therefeflect two scenarios. Scenario 1 assumes thaohalf
all new rural development would include septic th#gation units, and that septic retrofits would
continue at the pace of 100 EDU per year. Scenaressumes only the septic retrofits, with no
requirement related to new development.

Nonpoint source nutrient loads (including septisteyns) were estimated using methodology developed
by the Maryland Department of the Environment, axlifired by the County to reflect revised nutrient
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loading rates. More detail on the nonpoint sowrealuation methodology is presented in the Water
Resources Element Appendix.

Future nutrient loads would decrease significaintlgll watersheds, compared to current levels.s i
due largely to the nonpoint source model’s asswmptithat nutrient-reducing Best Management
Practices (BMPs) for urban stormwater and agricaltounoff would be more widely implemented by
2030. While significant progress has been mad8M#s, the County is uncertain as to whether these
reduced “Tributary Strategy” loading rates are aecable, particularly given recent budgetary
constratints.

As evidenced by the difference in nitrogen loadsveen Scenarios 1 and 2, efforts to encourage or
mandate septic denitrification for new constructwould only address a small portion of the County’s
overall nonpoint source load. However, these irtgace highly localized—denitrification in the Gel
Area could result in more significant nitrogen reiilons than in inland areas, and may have a moeetdi
impact on the quality of receiving waters.

B. Total Nutrient Loading

Table 12 shows the total combined point and noripganrce discharge in each 8-digit watershed in
Talbot County. This table combines the informatiorfables 10 and 11. As with the nonpoint source
loadings alone, both scenarios would consideraddipice nutrient loading compared to existing levels,
and both would result in comparable levels of namipsource nitrogen and phosphorus discharges.

C. Impervious Surface

Impervious surfaces are primarily human-made sasgfdbat do not allow rainwater to enter the ground.
Impervious cover creates runoff that can causeasirbank erosion, sedimentation of streams, and
adverse effects on water quality and aquatic Titee amount of impervious surface in a watershea is
key indicator of water quality. Water quality itreams tends to decline as watersheds approach ten
percent impervious coverage, and drops sharply viterwatershed approaches 25 percent impervious
coverage. Table 13 summarizes existing and pafemipervious coverage in Talbot County by
watershed.

Countywide, more than three percent of all lanonigervious. Even in Talbot County’s most developed
watersheds—the Miles River and Lower Choptank RiMenpervious surface coverage is under five
percent. Under the land use and development sosnaonsidered in this Element, countywide
impervious coverage would increase slightly by 208ith most 8-digit watersheds experiencing some
increase in impervious coverage.

While none of the County’s major watersheds wouldraach ten percent impervious—the first tipping
point with regard to water quality—some smaller sudiersheds (particularly those in and around
municipalities) may already approach or exceed shisholds. In these cases, stormwater management
retrofits can help to reduce the impact of larg@ants of impervious surface.

" The model uses loading rates from the ChesapeakdBogram Watershed Model , Phase 4.3.
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Table 12. Total Nutrient Loading, All Scenarios

g
§ | x 5 |
& s o g
S o ] 5 O ] .
o0 < < g @ < o
e | ¢ © & B ° &
| 2 |2z 28| & s | 8% | g g
(all data in Ibs/year) w S S s = S = =
Nonpoint TN | 32,512 217 | 797,621 | 309,995 | 194,445 | 410,001 | 246,323 | 1,991,113
> TP 2,607 5 64,715 25,358 16,429 34,094 20,830 164,039
£ Point N 0| 5,000 9,800 7,400 0 23,800 200 46,200
; TP 0| 1,700 1,783 1,403 0 2,400 50 7,336
w Total TN | 32512 | 5,217 | 807,421 | 317,395 | 194,445 | 433,801 | 246,523 | 2,037,313
TP 2,607 | 1,705 66,498 26,761 16,429 36,494 20,880 171,375
Nonpoint TN | 19,836 161 | 496,799 | 194,955 | 114,924 | 245,315 | 137,268 | 1,209,299
- TP 1,746 4 43,220 16,957 11,065 22,934 14,015 109,941
-% Point N 0| 3,794 5,341 6,635 0 27,415 377 43,562
S TP 0 948 884 937 0 2,742 94 5,605
ﬁ Total TN | 19,836 | 3,955 | 502,140 | 201,590 | 114,924 | 272,730 | 137,645 | 1,252,861
TP 1,746 952 44,104 17,894 11,065 25,676 14,109 115,546
Nonpoint TN | 19,840 161 | 497,755 | 195,777 | 115,305 | 246,204 | 137,648 | 1,212,690
I TP 1,746 4 43,220 16,957 11,065 22,934 14,015 109,941
-% Point TN 0| 3,794 5,341 6,635 0 27,415 377 43,562
S TP 0 948 884 937 0 2,742 94 5,605
ﬁ Total TN | 19,840 | 3,955 | 503,096 | 202,412 | 115,305 | 273,619 | 138,025 | 1,256,252
TP 1,746 952 44,104 17,894 11,065 25,676 14,109 115,546

Table 13: Impervious Coverage

Impervious Surface
Total Existing 2030

Watershed Acreage ! Acres Percent Acres Percent

Eastern Bay 2,870 55 1.9% 56 2.0%
Lower Chesapeake Bay 142 1 0.4% 1 0.4%
Lower Choptank River 68,521 3,157 4.6% 3,352 4.9%
Miles River 27,368 1,225 4.5% 1,256 4.6%
Tuckahoe Creek 15,583 209 1.3% 230 1.5%
Upper Choptank River 36,371 717 2.0% 810 2.2%
Wye River 20,811 271 1.3% 292 1.4%
Total 171,666 5,634 3.3% 5,997 3.5%

Notes:

1: Excludes areas of open water within County boundaries.
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D. Choice of Land Use Plan

The primary purpose of this Water Resources Elensend evaluate the water resources impacts of
projected land use and development trends, ancbtaede input into the more detailed scenarios thay

be considered as part of the next Comprehensive &paate. As shown in Tables 11 and 12, the
County’s current land use plan, coupled with impdatation of nonpoint source BMPs and upgrades to
public wastewater treatment plants, could resuli isubstantial reduction in total nutrient loadghe
Chesapeake Bay and its tributaries.

In revising the Comprehensive Plan, the County khtake into account the findings of this Element,
and should choose a future land use plan that ragedito concentrate growth in and around existing
municipalities and other developed areas.

VIl. Water Resources Policies and Actions

This section describes policies and implementasipategies that the County should pursue in order t
achieve the goals of this Water Resources Element.

1. Work with MDE, MGS, and USGS to complete the CoaBtain Aquifer Study, and use the results
of this study to guide future decisions regardingugdwater withdrawals.

2. Work with MDE to identify new sources of drinkingater, specifically by evaluating the quality and
guantity of water in the County’s deeper and lesguently used aquifers.

3. Review the County’s building and land developmerdes to ensure that water conserving fixtures
and appliances are required for all new developraedtretrofits outside of public water systems.

4. Consider requiring all new development outsidexa$teng or planned public sewer service areas to
use septic denitrification systems.

5. Continue to use the County’s share of Bay Restmdfund payments to install approximately 100
denitrification units per year on existing septigstems, concentrating on septic systems in the
Chesapeake Bay Critical Area.

6. Update the County’s Water and Sewer Master Plameftect revised population and public
water/sewer system data.

7. Continue to identify areas where failing septictsgs or other public health concerns exist, and
work with municipalities to extend public water &mdsewer service those areas.

8. Work with MDE to investigate options for upgraditlge Region V WWTP to BNR or ENR
technology.

9. Work with municipalities implement alternative westter disposal methods, such as land
application of treated wastewater, tertiary treatimestlands, wastewater reuse, and nutrient trading

10. Amend the County’s Stormwater Management ordindacecorporate by reference the Maryland
Stormwater Design manual, as revised by MDE tceecefprovisions of the Stormwater Management
Act of 2007—including the required use of ESD femndevelopment.

11. Work with MDE, DNR, and the Maryland Department Agriculture (MDA) to assist farmers in
adopting Best Management Practices to reduce nonmmurce loads of nutrients and other
pollutants.
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12. Continue to support land preservation activitieshsas MALPF and Rural Legacy, and specifically
encourage such activities (including the purchdskral by private conservation organizations) on
land that drains to Tier Il waterways, and in sulitevsheds where impervious coverage approaches
or exceeds 10 percent.

13. As part of future Comprehensive Plan updates, thginty review and update the County’s population
projections, and re-run the nonpoint source loadinglysis, incorporating up-to-date land use data
and nutrient loading rates.

14. Consider participating in a regional water resosre®@mmittee, along with MDE, MDP, and
neighboring counties. The purpose of such a coteetvould be to coordinate information and
decisions involving groundwater, surface water ltigsges (particularly to shared rivers such as the
Choptank), and growth and development.
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